Metal biology is receiving an unprecedented level of attention from the field of neuroscience. As accumulating evidence continues to substantiate the essential function of metals in the healthy brain, studies exploring the causative role of metals in the molecular pathogenesis of neurological disorders are rapidly expanding. Further excitement stems from the positive outcome of very recent preventive trials to restore metal homeostasis in neurodegenerative diseases (Devos et al., 2014) . Metals biology is therefore no longer relegated to a niche of specialist researchers and is instead arousing the interest of a broad audience.
This field, however, deserves and demands even more consideration and research attention. Our understanding of the precise mechanisms governing metals homeostasis in the brain is very rudimentary, and evidence is even weaker when the extraordinary complexity of this organ system is taken into account and the problem is approached at the level of different functional and anatomical domains. Consequently, the nexus between derangement of metals homeostasis and neuropathology is poorly understood and the pathobiology of certain rare diseases featuring pronounced alterations in metals homeostasis -for instance Neurodegeneration with Iron Accumulation in the Brain -remains largely uncharacterized. It is with these concepts in mind that we assembled this collection of reviews and original research articles, with the ultimate goal of giving further resonance to metals biology in the healthy and diseased brain. We believe that this special issue provides a timely and effective contribution, in which comprehensive reviews and exciting and provocative research articles cover crucial open questions in metal neurobiology.
The issue features studies providing novel functional and mechanistic insights on metals in neurodegeneration, also substantiating the concept that unbalance in different pools -e.g. extracellular versus intracellular -might result in opposite consequences. Gilad et al. (2015) (2015) focuses instead on intracellular Zn 2+ and substantiates its central role in excitotoxicity. The authors analyzed the metal influence on the dynamics of intracellular excitotoxic alterations of the metal and sought specific evidence by comparing NMDA effects in two striatal subpopulations: NMDAinsensitive nNOS-positive neurons and vulnerable nNOS-negative ones. The authors demonstrate that ROS-dependent release of intracellular Zn 2+ acts synergistically with Ca 2+ and is essential to induce irreversible mitochondrial damage and neuronal death. Finally, the work from Xu et al. (2015) investigates the potential pathogenic role of Zn 2+ in Alzheimer's disease (AD) by exploring the effects of this metal on the stability of apolipoprotein E (ApoE), whose gene features allelic variants resulting in isoforms that influence the onset and progression of the disease. The authors show that, in the presence of exogenous proteases, Zn 2+ promotes proteolysis of synthetic ApoE in an isoformspecific manner and consequently propose that the alterations in zinc homeostasis observed in AD might favor the formation of ApoE products involved in neurodegeneration. AD is also the subject of a detailed review from Meadowcroft et al. (2015) summarizing our current understanding of the nexus between perturbations in iron homeostasis and two major pathogenic events associated with this devastating disease: formation of beta-amyloid plaques and hyperphosphorylated tau tangles. The authors discuss these elements in the context of the principal contributing mechanisms in AD, seeking a unifying perspective that might integrate the roles of amyloid pathology and iron dysregulation. The article from Ghosh et al. (2015) provides a broader and more general discussion on the neurological consequences caused by iron balance by reviewing studies involving mouse models mutant for Iron regulatory proteins 1 and 2 (Irp1 and Irp2). These are cytosolic proteins crucial to regulate the expression of iron metabolism genes at the translational level and mice lacking Irp1 and/or Irp2 fail to fine-tune their transcriptome to optimally preserve iron homeostasis. The review provides an excellent overview
